Clinical presentations of patients with 2009 H1N1 influenza are generally similar to those of patients with seasonal influenza. A cross-sectional study was conducted among adults at an outpatient clinic in a university hospital setting during the 2009 epidemic. Infections in all patients were confirmed by real-time reverse transcription-polymerase chain reaction. There were 269 patients with 2009 H1N1 influenza and 128 patients with seasonal influenza. Compared with patients with seasonal influenza, patients with 2009 H1N1 influenza were more likely to be aged º20 years (25.7z vs. 8.6z, P º 0.001) and to be students (38.7z vs. 22.0z, P ＝ 0.001), or healthcare workers (20.1z vs. 10.9z, P ＝ 0.022); however, they were less likely to have an underlying disease (25.6z vs. 39.8z, P ＝ 0.004) and influenza vaccination (4.2z vs. 12.2z, P ＝ 0.021). There were no differences in the illness duration, vital signs, and symptoms between groups. Patients with seasonal influenza were more likely to be admitted to the intensive care unit (2.4z vs. 0z, P ＝ 0.033) and exhibited a higher mortality rate (2.4 z vs. 0z, P ＝ 0.093). A history of contact with a confirmed 2009 H1N1 influenza case (odds ratio [OR] ＝ 12.91, P º 0.001) and age (OR ＝ 1.05 per 10 years younger, P ＝ 0.015) were associated with 2009 H1N1 influenza infections. In conclusion, these results showed differences in characteristics between the patients with 2009 H1N1 influenza and those with seasonal influenza.
INTRODUCTION
Influenza is a contagious respiratory illness caused by influenza viruses and easily spreads from person to person by droplet transmission. It can cause mild to severe illness and, at times, can lead to death. Human influenza A and B viruses cause seasonal (mostly in winter) epidemics of so called``seasonal influenza'' in temperate zones. The 2009 H1N1 influenza, the pandemic influenza infection that spread during the spring of 2009, was caused by the influenza A H1N1 virus (1, 2) . However, the pandemic 2009 H1N1 virus has become a seasonal virus that has continued to circulate with other seasonal viruses since August 2010, when the World Health Organization (WHO) declared the end of the 2009 H1N1 influenza pandemic (1, 2) . Thailand is one of the many countries that were affected by the impact of this outbreak. As of December 2009, the Ministry of Public Health of Thailand had reported a prevalence of 47 H1N1 cases per 100,000 population, which resulted in almost 200 deaths.
The 2009 H1N1 influenza pandemic was initially identified in the United States (1, 2) and Mexico (3) . In contrast to seasonal influenza, the highest attack rates and most of the serious illnesses caused by the 2009 H1N1 influenza virus have occurred among children and nonelderly adults, and approximately 90z of deaths have occurred in those under 65 years of age (4) . The overall fatality rate of the 2009 H1N1 influenza has been less than 0.5z; however, the wide range (0.0004-1.47z) reflects uncertainty with regard to case ascertainment and the number of infections (5) (6) (7) . In addition, approximately 9-31z of hospitalized patients with 2009 H1N1 influenza were admitted to an intensive care unit (ICU), where 14-46z of them eventually died (8) (9) (10) (11) (12) .
Clinical presentations of patients with uncomplicated 2009 H1N1 influenza are generally similar to those of patients with seasonal influenza, such as fever, cough, sore throat, malaise, and headache, although gastrointestinal manifestations appear to be more common in patients with 2009 H1N1 influenza (13) . A wide clinical spectrum of the diseases ranges from non-febrile, mild upper-respiratory-tract illness, febrile influenza-like illness (ILI) to severe or even fatal complications (4) . Mild illness without fever due to 2009 H1N1 influenza has been reported in 8-32z of infected persons (14) . Underlying conditions such as pregnancy, chronic cardiovascular conditions, chronic lung disorders, and morbid obesity are associated with seasonal influenza and are also risk factors for complications (8) and hospitalization (9) (10) (11) (12) 15, 16) of 2009 H1N1 influenza infections.
Because the clinical manifestations of ILI are similar, patient characteristics and local surveillance data on influenza outbreaks are important for differential diag-noses and management decisions owing to differences in clinical outcomes. For example, adults who were hospitalized with 2009 H1N1 influenza exhibited significantly more complications and higher mortality rates despite being younger than patients with seasonal influenza (17) .
However, viral RNA detection by conventional or real-time reverse transcription polymerase chain reaction (RT-PCR) analysis remains the best method for an initial diagnosis of influenza A (H1N1) 2009 virus infection. A confirmed diagnosis of 2009 H1N1 influenza virus infection is impractical because of the limited infrastructure in a resource-constrained setting. Our aim was to compare differences in baseline characteristics, signs and symptoms, and laboratory and chest xray findings between patients with confirmed 2009 H1N1 influenza and those with seasonal influenza in Thailand. We also intended to identify factors associated with 2009 H1N1 influenza virus infections.
MATERIALS AND METHODS
We conducted a cross-sectional study of outpatients attending a clinic at Ramathibodi Hospital (a 1,000-bed medical school hospital in Bangkok, Thailand). The hospital set up the outpatient clinic during the 2009 H1N1 influenza pandemic. Every patient diagnosed with ILI during that period was required to be examined by the doctor at this special clinic. Medical records and screening forms of patients who urgently developed ILI during the outbreak were retrieved and reviewed. Demographic data such as age, gender, occupation, influenza contact history, vaccination history, underlying disease, and clinical characteristics were used for analysis. A history of close contact with a confirmed 2009 H1N1 influenza and/or pneumonia or ILI case in our study was retrieved from clearly documented medical records. A confirmation of 2009 H1N1 influenza infection was defined by positive results of a rapid test or RT-PCR analysis. Close contact was defined as possible modes of transmission: droplet exposure of mucosal surfaces (e.g., nose, mouth, and eyes) to respiratory secretions through coughing or sneezing, or direct contact with respiratory secretions or body fluids from a patient who is cared for or lives with. In the present study, the illness duration was calculated from the initial date of examination in hospital minus the date of developing ILI of the patient. Additional information regarding laboratory findings (e.g., complete blood count) and radiological findings were also reviewed. We also scheduled second follow-up visits at 7-14 days after a diagnosis of influenza.
RT-PCR methods: The influenza viral RNA was extracted using the NucliSens } easyMAG } platform for total nucleic acid extraction (bioMerieux, Lyon, France) by the off-board protocol, according to the manufac- Statistical analysis: Categorical data are presented as percentages. Continuous data are presented as medians and interquartile ranges. Categorical variables were compared using the chi-squared test or Fisher's exact test. Numerical variables were compared using the Wilcoxon rank sum (Mann-Whitney) test. Proportions (z) and P-values (P) were calculated among non-missing data.
Logistic regression analysis was used to identify factors associated with 2009 H1N1 influenza infection. The odds ratio (OR) and its 95z confidence intervals (CI) were estimated. Variables that were selected by univariate analyses at P º 0.1, along with those considered a priori as possible associated factors on the basis of prior research, were included in the final multivariate logistic regression model using backward stepwise selection after the assessment of multicollinearity of variance inflation factors. The variables that attained a level of significance were retained in the model. Statistical analyses were performed using Stata Statistical Software version 10.0 (Stata Corporation, College Station, Tex., USA). A P º 0.05 was considered statistically significant in the multivariate analysis.
RESULTS
Overall, 525 patients with positive RT-PCR results for either 2009 H1N1 influenza or seasonal influenza virus infections were retrieved from the database. A total of 128 patients were excluded owing to the unavailability of medical records or lack of data in the medical records describing clinical manifestations. Finally, a total of 397 patients were included in the analysis, 269 of which (68z) had 2009 H1N1 influenza and 128 (32z) had seasonal influenza. More than half of the patients were 21-40 years old, 38.1z were male, 33.3z were students, and 30.2z had an underlying disease. Only 4 (1z) patients were pregnant women. Approxi- mately 50z of the patients had an illness duration of 2-3 days. Common presenting symptoms were fever (97.7z), cough (89.4z), myalgia/arthralgia (62.0z), sore throat (58.9z), and rhinorrhea (57.2z). Complete blood counts showed that 51.5z had white blood cell counts of 5,001-8,000 cells/mm 3 , 63.4z had lymphocyte percentages AE16z, and 60z had platelet counts of Ã250,000 cells/mm 3 . Twenty (26.7z) of 75 patients had abnormal chest x-ray findings. Among patients with known outcomes, the hospitalization rate was 4z and the mortality rate was 0.7z. Patients with 2009 H1N1 influenza were younger, more likely to be aged º20 years old (25.7z vs. 8.6z, P º 0.001), and to be students (38.7z vs. 22.0z, P ＝ 0.001) or healthcare workers (20.1z vs. 10.9z, P ＝ 0.022). They were also likely to have a history of close contact with a confirmed 2009 H1N1 influenza case (29.7z vs. 10.2z, P ＝ 0.001). In contrast, these patients were less likely to have an underlying disease (25.6z vs. 39.8z, P ＝ 0.004) or influenza vaccination (2.6z vs. 7.0z, P ＝ 0.021). There was no significant difference in the illness duration, vital signs at presentation, symptoms, complete blood counts, and chest x-ray findings between these two groups. Baseline characteristics, signs and symptoms, and laboratory findings of the 397 patients with 2009 H1N1 influenza and seasonal influenza are shown in Tables 1 and 2, respectively. Of 284 (72.3z) patients who were prescribed antiviral medications, all received oseltamivir (Tamiflu } ) orally at a dose of 75 mg twice daily. Three (1.1z) patients received a dose of 75 mg daily. There were no significant differences in antiviral medications and dosages between patients with 2009 H1N1 influenza and seasonal influenza (71.6z vs. 73.6z, P ＝ 0.686). Of 114 (28.6z) patients for whom treatment outcomes were known after a second follow-up visit, 91 (79.8z) showed improvement, 17 (14.9z) were stable, and 6 (5.3z) worsened. Two patients with seasonal influenza died. The overall mortality rate was 2.4z. Patients with seasonal influenza were more likely to be admitted to the ICU (2.4z vs. 0z, P ＝ 0.033) and require mechanical ventilation (1.6z vs. 0z, P ＝ 0.104), and had (Table 4) .
DISCUSSION
We conducted a cross-sectional study of 397 patients with either confirmed 2009 H1N1 influenza or seasonal influenza virus infections who attended the outpatient clinic at Ramathibodi Hospital in Bangkok, Thailand during the second wave of an influenza epidemic between April and August 2009. To the best of our knowledge, this study is one of the largest studies conducted in a resource-constrained setting. Our results suggested differences in baseline characteristics of age and a history of close contact with a confirmed 2009 H1N1 influenza case between patients with 2009 H1N1 influenza and seasonal influenza.
Both influenza viruses were highly contagious, and most patients were nonelderly; nonetheless, those with confirmed 2009 H1N1 influenza infections tended to be younger. Afebrile or less severe respiratory illness of 2009 H1N1 influenza than seasonal influenza may explain why teenagers and young adults who are still in school or are working come in contact with the infected patients who continue their normal activities in the community. This evidence supports the findings that patients with 2009 H1N1 influenza were more likely to be students and had a history of contact with a patient who had a confirmed diagnosis of 2009 H1N1 influenza, pneumonia, or ILI. Moreover, a serologic study has suggested that most children and young adults have no pre-existing cross-reactive antibodies against the 2009 H1N1 influenza virus and that they are highly susceptible to infection (18) . Patients with 2009 H1N1 influenza virus infections were less likely to have underlying diseases, which may be due to the higher proportion of younger persons.
Fever and cough (typical ILI symptoms) are the most common presentations that are occasionally accompanied by a sore throat and rhinorrhea (9, 14, (19) (20) (21) . The most common symptom in the present study was fever (97.7z), the prevalence being comparable with that in other studies (95z) (22, 23) . Prevalence of other clinical symptoms between the present study (the former) and other reports (the latter) was as follows: cough (89.4z vs. 59-94z) (14, 22, 23) , myalgia/arthralgia (62.0z vs. 10-51z) (14, 22, 23) , sore throat (58.9z vs. 31-39z) (14, 22, 23) , and rhinorrhea (57.2z vs. 24-33z) (14, 22, 23) . Compared with other studies, we identified a low proportion of patients with dyspnea and gastrointestinal symptoms (14, 22, 23) . This finding may reflect a lower severity of influenza infections among our patients in an outpatient setting. However, it was difficult to compare the spectrum of illnesses and outcomes between the 2009 H1N1 influenza and seasonal influenza infections because most reports on 2009 H1N1 influenza have been based on surveillance reports, particularly those of hospital admissions and fatalities (8, 12, 20, 24, 25) . In the present study, signs and symptoms, including complete blood counts and chest x-ray findings, were comparable with those of patients with 2009 H1N1 influenza and seasonal influenza virus infections reported previously (26, 27) . However, patients with seasonal influenza had greater disease severities and unfavorable outcomes.
Two factors were found to be associated with 2009 H1N1 influenza infections in the present study: a history of contact with a confirmed 2009 H1N1 influenza case and age. Therefore, appropriate and prompt management is crucial for controlling local disease outbreaks and/or epidemics and decrease morbidity and mortality.
The strength of the present study was that it was a large cohort study, in which all cases were laboratory confirmed as either 2009 H1N1 influenza or seasonal influenza by RT-PCR. In addition, the study was conducted in a resource-constrained country that has limited published data.
Our study had some limitations due to missing data, which was not unexpected in view of the nature of a retrospective study in an outbreak situation. For example, the history of close contact may be unreliable and may be associated with inaccurate recall bias. Second, the assay employed in the present study could not differentiate between seasonal influenza A/H1 and A/H3 viruses. Third, the study was conducted in an outpatient care setting and most patients had mild symptoms. Forth, the results may not be generalizable to patients with more severe symptoms requiring hospitalization. Finally, the study was conducted among a population of only adolescents and adults. Pediatric patients with influenza generally have a higher morbidity and exclusion of this population may not be suitable for exact comparisons of characteristics between patients with 2009 H1N1 influenza and those with seasonal influenza.
In conclusion, although patients with 2009 H1N1 influenza virus infections were clinically indistinguishable from those with seasonal influenza, a history of contact with a confirmed 2009 H1N1 influenza case and young age were associated with the prevalence of 2009 H1N1 influenza infections.
